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二、PANI 纳米线及其列阵在 AAO 模板内的制备及性能表征 
1. 以不同孔径的 AAO 为模板，利用恒电位法制备了尺度为 20－100 纳米的 PANI
纳米线及其列阵。 
2. 通过导电原子力显微镜（C－AFM）直接测定了单根 PANI 纳米线的导电率，发
现 PANI 纳米线的电导率随其直径增大而减小。 


































Preparation and Characterization of Polyaniline  
Nanowires and Nanodots 
 
With the development of science and technology，the applications of 
nanotechnology will inevitably take the place of that of micro electronic 
technology. Nowadays，Physicians，Chemists，Biologists and Engineers are 
joining together to expand our knowledge of nanotechnology. We are 
confident that nanotechnology， which was born in the 1990s， will change 
the way of our life completely in the near future. 
It is known that when the size of device is smaller than 100nm，
integrated device no longer obey traditional operation rules. On the 
contrary，such integrated device have obvious quantum effect and property 
of statistical fluctuation.Nanoelectronics and nanophotonics are branchs 
of nanotechnology which have received much attention recently.The 
development of nanoelectronics and nanophotonics will soon have a great 
influence on our daily life. The base of nanoelectronics and nanophotonics 
are nanodevices，especially nano integrated circuit. What materials to 
choose， what new technique and technology to use and what kind of property 
to employ in order to construct nanoelectronics and integrated array of 
nanoelectronics is still being explored. Choosing conducting polymer as 
nanodevices and electrical contact of microstructures and nanostructures 
is prospective. 
PANI  nanowires，  PANI nanodots and their array synthesized using 













in nanoelectronics 、 nanophotonics 、 nano-optoelectronic devices. The 
electronic and chemical properties of PANI nanowires，PANI nanodots and 
their array have been studied. Meanwhile the morphology of them has been 
characterized by scanning electron microscopy （SEM）、scanning probe 
microscope（SPM）.The main results may be listed as below: 
1. Preparation of AAO membrane using “Two Steps” method 
1）“Two Steps” method is a good method to prepare Anodic Aluminum Oxide 
membrane in good condition.The AAO membrane prepared by “Two Steps” 
method has honeycomb structure and ordered pores with a line feature， 
and it has an excellent uniformity in diameter and space of holes. 
2）Under the conditions mentioned in this paper，choosing sulfate acid、
oxalic acid and phosphoric acid as electrolyte solution， the average 
diameters of pores obtained in Anodic Aluminum Oxide membrane were 20nm、
40～50nm and 100nm respectively. The membrane prepared in this method 
has ordered pores in space and distribution and has honeycomb structure 
in a certain range.It should be noted that choosing phosphoric acid as 
electrolyte solution， the structure of the pores in Anodic Aluminum 
Oxide membrane is very close to hexagon. 
2. Preparation and Characterization of PANI nanowires and their array in AAO 
template 
1）PANI nanowires embeded in different AAO template within 20－100nm and 
their array were prepared by potentiostatic method. 
2）The conductivities of single PANI nanowire have been determined using 
an atomic force microscopic tip with a conducting probe，which show that 
the conductivity of PANI nanowire lineally increase while the decrease 













3）Our preliminary results of measured current-voltage curves show that 
the volt-ampere characteristic is similar to that of semiconductor， 
except that reverse breakdown characteristic has not been observed in 
the bias range of our test. The possible reason is that the conducting 
partial oxidized state is reduced into insulating reduced state under 
the applied reverse bias. 
4）The conductivity of  partial oxidized state doped with  ClO4
-
 ion is 
higher than oxidized state and reduced state by two order of magnitude. 
5）The electrochemiscal properties of PANI nanowires and their arrays were 
studied. The results show that the peak currents are linearity 
proportional to potential scan rates(υ) at the range of the potential 
used in our experiments. 
3. Preparation and Characterization of PANI nanodots and their array and 
preliminary study of their electron transport characteristics 
1）PANI nanodots  embeded in AAO template oxided in H2C2O4 solution and    
their array were prepared by potentiostatic method. 
2）The volt-ampere characteristic of  conducting PANI quantum dots have 
been measured using conducting atomic force microscope(C－AFM) in 
atmosphere at room temperature. Coulomb staircase behavior has been 
observed in the volt-ampere characteristic. 
3）The PANI films prepared by potentiostatic method were studied. The 
results show that their conductivity are nonhomogeneous on two 
dimentional space. Yet， no coulomb staircase behavior has been found. 
 

























































































1992 年 9 月在墨西哥的 Cancun 城召开了国际第一届纳米结构材料会议,正式
把纳米材料作为材料科学的一个新分支分布于世。 
1994 年在美国波士顿召开的 MRS 秋季会议上正式提出了纳米材料工程。 
从此，一个将微观基础理论研究与当代高科技紧密结合起来的新型学科——
纳米材料学正式诞生，并一跃成为当今材料科学的前沿领域。纳米材料的研究风








































原子簇(cluster)，小于通常的微粒，其研究始于 20 世纪 70 年代中期。纳米粒子
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